This work was carried out on the heads of sixteen apparently healthy adult domestic cats of various sexes. The available literatures dealing with the gross anatomy of the hyoid apparatus of various species of domestic animals were reviewed. The Manual dissection, dry bony specimens as well as histological examination were used according to the purpose under investigation. The study described the six segments forming the cat hyoid apparatus; Tympanohyoideum, Stylohyoideum, Epihyoideum, Ceratohyoideum, Basihyoideum and Thyrohyoideum. Elevenpairs of muscles where attached to the hyoid apparatus. The most enlarged of these muscles were those that retract the hyoid bone caudally, the sternohyoid muscle and rostrally, the geniohyoid muscle as well as those controlling the tongue movement, styloglossus and hyoglossus. The histological studies showed that the Tympanohyoideum and Ceratohyoideum were mostly hyaline cartilage, the Epihyoideum was partly hyaline and partly fibrous, the Stylohyoideum and Thyrohyoideum were partly hyaline and partly osseous while the Basihyoideum was completely ossified.
Introduction
In veterinary anatomy, the term hyoid apparatus was the collective term used to refer to the bones of the tongue; a pair of Stylohyoidea, a pair of unpaired Basihyoideum that provide the skeletal supporting for the tongue and larynx, and the site of insertion of the muscles of the biodynamic system which regulates mastication, deglutition and phonation ( Shoshani and Marchant ,2001). The anatomy of the hyoid apparatus of the domestic animals shows great similarity in broad overview, concerning the number of its segments, and the muscles connecting with them. However the hyoid apparatus vary in the relative size of its segments, its articulation as well as the extent to which its constituent parts are ossified, cartilaginous or ligamentous. The first hint on the peculiarities of the hyoid apparatus of the cat was published by Owen (1835) and Pocock (1916) who studied the hyoid apparatus in five cat species. In the clinical field, Lantz, and Salisbury (1989) recorded tumors in the hyoid bone in seven species of dogs and provided their surgical approach. Zantingh et al (2013) studied the role of some hyoid muscles in the position of the hyoid apparatus and larynx in the horse. The present study is therefore an attempt to describe accurately the structure and relative topographical position of the hyoid apparatus and its associated muscles of the cat which still remains of fundamental practical and clinical importance.
Material and Methods
Sixteen clinically healthy adult cats of different ages and sexes (8 male -8 female) were used in the present investigation. Both common carotid arteries were thoroughly flushed with warm (40cº) saline solution and the specimens were then injected with formalin solution (10% formalin, 4% phenol, 1% glycerin), followed by immersion in formalin solution for 3-4 days (Tomsett and Wakelly, 1965). Six specimens were used for manual dissection to investigate the hyoid bone in situ as well as to study the origin and insertion of the associated hyoid, tongue, pharyngeal and laryngeal muscles. Six other heads were used to prepare dry bony specimens for the skull and hyoid bone. The remaining four specimens were used for the histological examination of the hyoid apparatus.
Six heads were used for the preparation of dry specimens of skull and hyoid apparatus. After careful removal of all muscular and ligamentous attachments, as possible the bones were washed under running water then soaked for 2-3 days in deodorizing solution of 0.03% ammonia then another 2-3 days in 95 -100% acetone for degreasing. This process was repeated 2-3 times until the greasy texture disappeared, then washed in a slow stream of running water to remove ammonia or acetone residues. For bleaching, bones were soaked in hydrogen peroxide (H 2 O 2 ) with a concentration of 1%-2% for five to seven days. The specimens were then removed and soaked in fresh water for two days to eliminate odor and remove any chemical residue then the skulls left to dry for 2-3 days at room temperature while the hyoid bones preserved in10% formalin solution to prevent their dryness and shrinkage (Sullivan et al.1999). The Vernier caliper used to measure the length and thickness of each segment of the hyoid bone. The specimens were photographed using Olympus digital camera SP-600UZ 12 mega pixel. The nomenclature used was adopted according to the Nomina Anatomica Veterinaria (2005).
For the histological examination, four hyoid bones were freshly removed from the heads and cleaned from the attached soft tissues then washed with 0.9% saline solution and then immediately immersed in different fixatives (10% neutral buffered formalin, Bouin ُ s fluid and Zenker ُs formol). The samples were processed (dehydrated and cleared by alcohol and xylene respectively), and then embedded in paraffin wax. Tissue sections of 5-6 µm thickness were prepared and stained with Harris haematoxylin and eosin (H&E) and Crossmon ُs trichrome stain. The fixatives and staining method were used as outlined by Crossman (1937) and Drury and Wallington (1980).
Results
The cat hyoid apparatus can be divided into suspensory and basal portions. The suspensory portion connected to the base of the skull and consisted of the paired Tympanohyoideum, Stylohyoideum, Epihyoideum and Ceratohyoideum while the basal portion comprised the Basihyoideum and the paired Thyrohyoideum. (Figs.1, 2, 3 , 7, 8/1), represented the upper most segment of the hyoid apparatus that articulated with the mastoid process of the petrous temporal bone (Fig.1/A) , through fibrous tissue (Fig.2/7) , c a u d o v e n t r a l to the external acoustic meatus (Fig.1/B ) and extended cranioventrally to articulate with the Stylohyoideum through hyaline cartilage synchondrosis (Fig.2, 3/8, Fig. 11 ). It measured about 10.0-12.0 mm in length and was relatively broad at its proximal end (about 2.0 mm) and narrowed distally to (about 1.0 mm) in breadth (table 1). Microscopical examination revealed that the Tym-panohyoideum was formed of hyaline cartilage (Figs. 9, 10) . Stylohyoideum (Figs., 1, 2, 3 , 7, 8/2), extended cranioventrally, between the Tympanohyoideum and Epihyoideum, where it was connected with these two segments via hyaline cartilage synchondrosis (Fig. 2, 3 (table  1) . Basihyoideum (Figs.1, 2, 3/5) was in the form of a short transverse bony segment that situated ventral to the base of the cranium on a level with the middle of the basisphenoid. Its cranial border was slightly convex and lacking the lingual process while the caudal border was consequently concave and separated from the rostral border of the body of the thyroid cartilage by an interval of about 6.0-8.0 mm. It measured about 9.0-12.0 mm in length and about 1.5-.1.7 mm in breadth (table 1). Microscopically it was formed of spongy bone with marrow cavity in its center (Fig. 14) . Thyrohyoideum (Figs.1, 2, 3/6) extended in a caudodorsal direction with slight lateral inclination. Its rostral end fused with the Basihyoideum while the caudal end was attached to the rostral cornu of the thyroid cartilage via short ligament. It measured about 8.0-10.0 mm in length and 1.4-.1.8 mm in breadth (table 1) . Histologically, it was formed of spongy bone near its junction with the Basihyoideum and hyaline cartilage near its connection to the thyroid cartilage (Fig. 15 ).
Tympanohyoideum

Muscles associated with the hyoid apparatus:
M. sternohyoideus (Figs. 4, 5, 6 , 7, 8/11), thick muscle that attached caudally to the lateral surface of the Maniburum sterni as the medial portion of the M. sternothyrohyoideus (Figs. 6, 7 /22), and ascended along the ventral aspect of the neck in contact with its contralateral muscle to terminate on the caudal and ventral aspects of the Basihyoideum. From point of its size the sternohyoid muscle represented the strongest of the hyoid muscles. (Figs. 5, 7 , 8 /12) long thick muscle that attached rostrally to the caudal aspect of the body of the mandible and terminated caudally on the rostral face of the Basihyoideum. From point of its size the geniohyoid muscle represented the second of the strongest hyoid muscles.
M. geniohyoideus
M. mylohyoideus (Figs.5 , 6/13), thin flat muscle that attached to the medial surface of the ramus of the mandible and its fibers extended caudoventrally where it united with its contralateral muscle at a median raphe then extended caudally to terminate in the rostral aspect of the Basihyoideum.
M. thyrohyoideus (Figs. 7, 8 /14)
was flat muscle attached to the lateral surface of the ventral half of Thyrohyoideum and extended caudally to terminate on the lateral surface of the thyroid lamina. Fig.6/15 ) was small muscle attached to the caudal aspect of the dorsal half of the Tympanohyoideum. It arose from the occipital bone just caudal to the jugular process. It is the only muscle connecting the hyoid bone with the skull.
M. occipitohyoideus (
M. hyopharyngeus (Figs. 6, 7 /16) was one of the pharyngeal muscles that attached to the ventrolateral surface of the Thyrohyoideum as well as the lateral part of the Basihyoideum. It then extended dorsally on the pharyngeal wall and terminated at the pharyngeal raphe.
M.
stylopharyngeus caudalis (Figs. 6/17) was one of the pharyngeal muscles in the form of narrow strip that attached to the medial aspect of the Tympanohyoideum and adjacent portion of Stylohyoideum and descended to terminate into the dorsal wall of the pharynx M. styloglossus (Figs. 6, 7, 8 /18 ), was one of the tongue muscles in the form of broad muscle strip that originated from the lateral aspect of the Tympanohyoideum and adjacent portion of Stylohyoideum. It extended cranioventrally along the lateral surface of the tongue then swerved to its ventral surface where it terminated at the apex linguae. (Figs.7, 8 /19) , one of the tongue muscles in the form of narrow strip that attached to the ventrolateral surface and rostral edge of the Thyrohyoideum and extended craniodorsally to terminate on the lateral surface of the body of the tongue. (Fig. 8 /23 ) was in the form of small triangular muscle that extended in cranioventral direction in the angle between the rostral border of Thyrohyoideum and caudal border of Ceratohyoideum. It was located medial to the M. hyopharyngeus. (Fig. 9 /24 ) was represented by small muscle that extended from the ventral portion of the lingual surface of the epiglottis cartilage to the caudal aspect of the Basihyoideum.
M. hyoglossus
M. ceratohyoideus
M. hyoepiglotticus
Discussion
In Accordance with Reidenberg and Laitman (1994) in the toothed whales,
and Liebich (2004) in the domestic mammals, and Shoghy and Saber (2013) in the camel, the cat hyoid apparatus could be divisible into two portions; a basal portion that comprised the Basihyoideum and the paired Thyrohyoideum and a suspensory portion that consisted of the paired Ceratohyoideum, Epihyoideum, Stylohyoideum and Tympanohyoideum connecting the basal portion to the skull base.
In agreement with Gasc (1967) and Walker and Homberger (1992), the hyoid complex comprised 11 elements as, single Basihyoideum and paired Tympanohyoideum, Stylohyoideum, Epihyoideum, Ceratohyoideum and Thyrohyoideum.
Shoshani and Marchant (2001)
recorded that in veterinary anatomy, the term hyoid apparatus was the collective term used to refer to the bones of the tongue; a pair of stylohyoidea, a pair of thyrohyoidea, and unpaired Basihyoi-deum. The authors mentioned that the mammalian hyoid apparatus in general consisted of nine bones (single basihyal, and paired thyrohyals, epihyals, ceratohyals and stylohyals). These articulate in a box-like fashion and attach via tympanohyal cartilages to the base of the cranium.
With regards to the articulation of the hyoid bone to the base of the cranium, the present study revealed that in the domestic cat the Tympa-nohyoideum articulated with the mastoid process of the petrous temporal bone, caudoventral to the external acoustic meatus via fibrous tissue. Takada Concerning the relative lengths of the suspensory elements of the hyoid apparatus, the present study stated that the Tympanohyoideum, Stylohyoideum and Epihyoideum bearded approximately equal lengths and were slightly longer than the Ceratohyoideum. In camel, the epihyoids were twice the length of ceratohyoids (Shoghy and Saber, 2013), in the horse were small wedge-shaped pieces interposed between the ceratohyoids and stylohyoids or fused with the stylohyoids while those cattle were almost as large as the ceratohyoids. The epihyoids in carnivora were cylindrical and in pig were replaced by the epihyoid ligament ( and Liebich, 2004). Shoshani and Marchant (2001) mentioned that the hyoid apparatus of elephant lack both Epihyoideum and Ceratohyoideum, creating a gap between the stylohyals and basihyal-thyrohyal complex that often fused forming U-shaped unit and descended downwards away from the cranium similar to the situation found in humans (Grey, 1901).
Concerning the hyoid musculature, the present study recorded the enlargement of the muscles that retract the hyoid bone caudally, the sternohyoid muscle and the muscle that protract the bone rostrally, the geniohyoid muscle as well as those controlling the tongue movement, styloglossus and hyoglossus. Similar observations were mentioned by Reidenberg and Laitman (1994) in the toothed whales who added that these muscles may be particularly important in a specialized prey capture behavior called suction feeding.
The histological studies performed on the hyoid apparatus of the adult cat revealed that the Tympanohyoideum and Ceratohyoideum were mostly hyaline cartilage, the Epihyoideum was partly hyaline and partly fibrous, the Stylohyoideum and Thyrohyoideum were partly hyaline and partly osseous while the Basihyoideum was completely ossified. On the other hand, Weissengruber et al. (2002) mentioned that the Epihyoideum, in the cheetah and the domestic cat was also ossified while, in lion, tiger and jaguar represented by a ligamentous structure consisting of elastic and collagenous fibers and was therefore named Lig. Epihyoideum situated within the lateral pharyngeal wall, and added that in the lion, a small bony structure was embedded within this ligament. Shoghy and Saber (2013) in the camel mentioned that all parts of the hyoid bone were ossified at age 7.5-8 years except the Basihyoideum which remained cartilaginous. It might be added that the Stylohyoideum was articulated with both Tympanohyoideum and Epihyoideum through cartilaginous articulation. Fig (7): Left view of the hyoid muscles of the domestic cat after removal of the tongue and pharynx.
Fig (8):
Rostral view of the hyoid apparatus and larynxof the domestic cat after removal of the tongue and pharynx. 
